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Background: Earlier study without actual trial indicated that caregivers 
needed delivery of information about outbreak situations independently of 
their job status. This report describes, for about two months in winter, actual 
delivery outbreak information to families with preschool children. The study 
objective was to confirm the usefulness of this information delivery. Method: 
Participants receiving outbreak information were recruited from the Child 
Care Support Service in a ward in Tokyo, Japan. Outbreak information was 
obtained from the Nursery School Absenteeism Surveillance System (NSAS-
Sy) covering approximately 40% of all nursery schools in Japan, prescription 
surveillance and other resources. Delivery of outbreak information started in 
December 2017 and ceased at the end of February in 2018. After the delivery 
period, a questionnaire survey was administered to participants. Results: For 
this area, NSASSy showed the most dominant disease was influenza, with 707 
patients, followed by group A streptococcal pharyngitis with 98 patients. The 
outbreak peak was inferred to be as Monday, 22 January, and it was an-
nounced by e-mail on 23 January. Of the 202 persons joined this trial, 60 par-
ticipants responded to the questionnaire survey after the delivery period. Of 
those respondents, 98% wanted delivery of that information to continue. 
Conclusion: We found that almost all respondents confirmed usefulness of 
the information about infectious diseases which was delivered. 
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They are frequently infected in family situations and in groups at nursery 
schools. Moreover, they sometimes have complications associated with infection. 
However, the most frequent point of anxiety related to childcare, as reported by 
caregivers, is response to a sudden onset of infectious disease in children [1]. 
Caregivers employed outside the home must arrange their working schedules 
and family nursing when children show illness. Demonstrably, caregivers in-
creasingly need information about outbreaks. 
Moreover, children in nursery schools or schools are infected easily because of 
their group life situation. Outbreaks of infectious diseases might propagate at 
such facilities [2] [3] [4] [5] [6]. They have therefore adopted some measures 
against infectious diseases and use the Nursery School Absenteeism Surveillance 
System (NSASSy) to support detection of outbreak situations in the community 
through surveillance [2] [4] [5]. However, because caregivers cannot access this 
system directly, caregivers of preschool children who do not attend nursery 
school or kindergarten cannot receive any information from NSASSy. 
The NSASSy uses Japan’s unique nursery school culture. Caregivers of child-
ren who are absent from nursery schools usually report their symptoms and dis-
eases to their nursery school if a doctor has diagnosed the child. Therefore, sur-
veillance can be accomplished based on symptoms and diagnoses of diseases us-
ing information from caregivers. As of the end of 2018, almost 10,000 nursery 
schools nationwide account for approximately 40% of all nursery schools in Ja-
pan. 
An earlier study without actual trial [7] showed that caregivers need delivery 
of information about outbreak situations independent of their job status. Some 
needs were confirmed in that earlier study. Nevertheless, as the study presented 
a hypothetical system: not an actual one. Because the beneficial information de-
pends heavily on its volume, timing and frequency, actual delivery of such in-
formation is necessary for evaluation of the delivery information. Therefore, the 
present study actually provided information of outbreak situation to families 
with preschool children independently of whether they attend nursery school or 
kindergarten, or not; then the study evaluated its usefulness. If its benefits were 
to be confirmed, then the system operation could be extended to other areas. 
Meeting this objective of the present study requires collaboration with the Child 
Care Support Service in a ward in Tokyo, Japan.  
The Child Care Support Service was established in 1994 by Ministry of Labour 
(at that time) in Japan to combine working and child care or nursing care of 
women. Since 2015, it was a Community Child Rearing Support project available 
to all caregivers with children, irrespective of their working status. Half of them 
are provided by local governments. The other half are operated by commis-
sioned contractors from local governments, often in cooperation with non-profit 
organizations. The organization matches users who require child care support 
and providers who can support child care. The Child Care Support Service takes 
care of children before opening and after closing of nursery schools, leaving 
children off and taking charge of them at a nursery school, and taking care of 
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children when nursery schools are closed or when caregivers need a break from 
their responsibilities. The service had been established in 833 municipalities 
throughout Japan as of the end of 2017; those account for about 45% of all mu-
nicipalities in Japan [8]. As of March 2016, 0.6 million users and providers ex-
isted in Child Care Support Service nationwide. The share was about 12%, as-
suming each user has one preschool child. Particularly, in this ward of Tokyo, it 
covered about 24% of preschool children residing under the same assumption. 
Child Care Support Service includes many users whose preschool children at-
tend nursery school, kindergarten, and even those whose children do not attend 
either one. In other words, it includes not only working caregivers but also 
non-working caregivers. One might access caregivers of preschool children who 
attend nursery school or kindergarten, but access to caregiver of preschool 
children who attend neither is apparently very difficult. Collaboration with the 
Child Care Support Service enables us to access caregivers of preschool children 
irrespective of where the preschool children attend or not. Therefore, we can 
evaluate this trial while minimizing bias from sampling by collaboration. It is 
perhaps the largest database of preschool children irrespective of their caregiv-
ers’ working status other than that of the local government of the ward. 
2. Method 
Participants receiving outbreak information were recruited from users and pro-
viders belonging to Child Care Support Service in ward A, Tokyo. Request 
documents were sent to them enclosed in mail messages from the Child Care 
Support Service. They can participate in receiving outbreak information by 
sending e-mail to a certain e-mail address. Recruit mail messages were sent to 
383 providers and 3101 users of the Child Care Support Service. In all, 202 per-
sons joined the program. Therefore, the participant rate was 6% to join the pro-
gram. However, proportion of providers or users was unknown. 
Delivery of the outbreak information had started on 26 December 2017 and 
ceased on 27 February in 2018. During that period, outbreak information was 
sent once a week by e-mail. 
The e-mail messages included information about the outbreak of infectious 
diseases, precautionary measures, and reminders. Outbreak information con-
sisted of the daily situation in NSASSy in ward A, the class closure situation pro-
vided by the educational board [9], prescription surveillance [10] [11] [12], and 
other public information related to Tokyo and other areas in Japan. 
After the delivery period, a questionnaire survey was administered to par-
ticipants, both users and providers, with no personal information through web. 
In the survey, participants were asked about volume, timing and frequency of 
delivered information and its usefulness for precautionary measures. Though the 
asked items for provider were the same as the items for users, we focused on 
the answer from users only so as to consider its usefulness for supporting 
child-rearing families. The survey site on the web was closed at the end of 
March, 2018.  
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The outbreak situation in the delivery period was assessed by the total number 
of patients by infectious diseases among nursery school children from NSASSy 
in ward A. For influenza, the epidemic curve was also shown by subtype of in-
fluenza virus in nursery school children from NSASSy in ward A by the epide-
miological week for the same duration. The information in the survey was sum-
marized as the number of respondents and its distribution.   
Ethics 
This study was approved by the Ethical Committee of Tokyo Women’s Medi-
cal University on 24 November 2017, with approval number 4561. 
3. Results 
Information was delivered ten times by e-mail at 10 o’clock every Tuesday. Ta-
ble 1 shows dominant infectious diseases reported for nursery school children in 
ward A by NSASSy during the delivery period. The most dominant disease was 
influenza, with 707 patients, followed by group A streptococcal pharyngitis, with 
98 patients, and gastroenteritis infection (GI) with 28 patients. Figure 1 depicts  
 
Table 1. Number of absences in nursery school caused by infectious disease during the 
delivery period in ward A from 26 December 2017 to 27 February 2018. 















Other adenovirus infection 2 
Mycoplasma infection 1 
Kawasaki disease 1 
Note: HFMD, hand, foot and mouth disease; GI, gastroenteritis infection; RS, respiratory syncytial virus in-
fection; PCF, pharyngoconjunctival fever; A-SP, group A streptococcal pharyngitis; EI, erythema infecti-
osum; ES, exanthem subitum; EKC, epidemic keratoconjunctivitis. Subjects were nursery school children in 
ward A, Tokyo, Japan. Period was December 2017 through February 2018. Data source: Nursery School 
Absenteeism Surveillance System. 
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Figure 1. Number of absences from nursery school with influenza by subtype by epidemiological 
week in ward A, Tokyo, Japan. Note: Gray bars represent the number of patients with influenza 
A, bars with slash indicate influenza B. Black bars represent influenza patients of a subtype that 
was not reported or unclassified. Epidemiological week is defined from Monday through Sunday. 
The horizontal axis shows the date on Monday. Subjects were nursery school children in ward A, 
Tokyo, Japan. The period was 30 October 2017 to 2nd April 2018, even though the information 
delivery period was from 26 December 2017 to 27 February 2018. Data source: Nursery School 
Absenteeism Surveillance System. 
 
the epidemic curve of influenza by subtype by week. The outbreak peak was 
presumed to be 22 January. It was announced it by e-mail on 23 January. On 30 
January, the peak was confirmed because the number of patients declined from 
the prior week, and was announced. 
Of 202 participants, 60 persons responded to the questionnaire survey after 
the delivery period. Therefore, the response rate was about 30%. Among them, 
12 respondents were provider and 48 respondents were user. Table 2 presents 
the survey results from 48 users. Most respondents were women in their 30s or 
40s. Actually, 40% of respondents also registered with the sick child custody ser-
vice. Most children attend nursery schools or kodomoen, which is hybrid nur-
sery school and kindergarten. Results show that 12% of children attended no fa-
cility. Almost all children attend (nursery) schools in the same ward. Actually, 
70% of children received influenza vaccinations that season; 60% of them re-
ceived one every year. Fewer than 20% of caregivers used the Child Care Support 
Service. Responses show that 75% caregivers were concerned about the outbreak 
situation in facilities their child attended; 81% of them received some informa-
tion of outbreak situation from the facilities. In addition, 20% children felt ill-
ness during the survey period: the major symptoms were fever and respiratory 
symptoms. During the survey period, the influenza incidence was 20%; one child 
was hospitalized. 
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Table 2. Summary of survey results. 
  
Number of  
Respondents 
%   
Number of  
Respondents 
% 
Age class 20s 2 4.2 
Did you use Child Care  
Support Services during  
the delivery period? 
Yes 8 16.7 
 30s 25 52.1  No 40 83.3 
 40s 20 41.7 
Are you concerned  
about outbreaks in facilities 
your children attend? 
Yes 36 75.0 
 50s 1 2.1  No 7 14.6 
Sex Male 2 4.2  Attend no facility 5 10.4 
 Female 46 95.8 
Receiving information  
of outbreak situation  
from the facilities. 
Yes 39 81.3 
Are you registered  
with a sick child  
custody service? 
Yes 20 41.7  No 4 8.3 
No 28 58.3  Attend no facility 5 10.4 
Children go to Nursery school 26 54.2 Illness in the delivery period Yes 10 20.8 
(Multiple responses) Komodoen 9 18.8  No 38 79.2 
 Kindergarten 3 6.3 Symptoms of illness Fever 9 18.8 
 Elementary School 8 16.7 (Multiple responses) Rash 3 6.3 
 Other 2 4.2  Vomiting 1 2.1 
 Attend no facility 6 12.5  Diarrhea 2 4.2 









among illness children 
Yes 1 2.1 
 Attend no facility 6 12.5  No 9 18.8 
Influenza vaccination 
Yes 34 70.8 Influenza onset Yes 10 20.8 
No 14 29.2  No 38 79.2 
Every year 30 62.5 
Hospitalization among  
influenza infected children 
Yes 1 2.1 
Sometimes 3 6.3  No 9 18.8 
Never 15 31.3     
Note: Of 202 participants, 60 responded to the questionnaire survey. Among them, 12 respondents were provider and 48 respondents were user. Table 
presents the survey results from users only so as to consider its usefulness for supporting child-rearing families. Kodomoen is a hybrid nursery school and 
kindergarten. The survey site was opened on 27 February, 2018 and closed on the end of March, 2018. “Symptoms of illness” showed symptoms of illness of 
10 users whose children had Illness in the delivery period. “Hospitalization among influenza infected children” indicates the number of hospitalization 
among 10 users whose children were infected influenza. 
 
Table 3 presents respondents’ evaluations about providing information re-
lated to infectious diseases, which is the objective of the present study. Of res-
pondents, 97.9% reported it as useful. Only one respondent reported that it was 
not useful, but this person was unable to receive e-mail message with infectious 
diseases information other than surveys. Therefore, all respondents who received  
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Table 3. Opinion for providing information about infectious diseases. 
  Number of Respondents % 
Is the infectious  
disease information useful? 
Yes 47 97.9 
No 1 2.1 
Volume Too much 0 0.0 
 Neither 44 91.7 
 Less 4 8.3 
Timing Appropriate 35 72.9 
 Neither 13 27.1 
 Inappropriate 0 0.0 
Frequency More 13 27.1 
 Appropriate 35 72.9 
 Less 0 0.0 
Which information was useful? Outbreak situation 48 100.0 
(Multiple answer) Disease information measure 15 31.3 
 Precaution measure 17 35.4 
Do you want to continue  
receiving the information? 
Yes 47 97.9 
 No 0 0.0 
 Neither 1 2.1 
Did you report the received 
information to families or others? 
Yes 38 79.2 
No 10 20.8 
Note: of 202 participants, 60 responded to the questionnaire survey. Among them, 12 respondents were 
provider and 48 respondents were user. Table presents the survey results from users only so as to consider 
its usefulness for supporting child-rearing families. The survey site was opened on 27 February, 2018 and 
closed on the end of March, 2018. 
 
infectious disease information responded that it was useful. Of the respondents, 
92% and 73% were gratified, respectively, with its volume and timing. It is 
noteworthy that only 73% of respondents were gratified with its frequency, im-
plying that the other 27% respondents wanted the reporting to be more frequent. 
Regarding its delivered contents, all respondents reported that knowing the 
outbreak situation was beneficial. Additionally, 31% of respondents reported 
that disease information was beneficial; 35% of respondents reported that in-
formation for precautionary measures was beneficial. Regarding information 
sharing, 79% of respondents spoke about the delivered information with their 
families or others. Finally, 98% of respondents wanted to continue to receive 
that information. 
4. Discussion 
As described previously, the peak of influenza outbreak was presumed to be as 
22 January, Monday on 23 January. That presumption was confirmed on 30 
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January. Therefore, the participants knew, nearly in real time, the peak of out-
break on 23 January. 
In stark contrast, for non-participants, similar information was available as 
published by National Official Sentinel Surveillance for Infectious Diseases, 
which is operated by the Ministry of Health, Labour and Welfare and based on 
the Infectious Control Law [13]. That information which was confirmed and 
published through mass media that the peak nationwide was the week of 29 
January to 4 February on 14 February when the reported number of patients was 
confirmed to have declined from the prior week. Therefore, peak information 
was provided to participants was provided about three weeks in advance of in-
formation provided to non-participants. 
Usually, the number of absences and patients associated with infectious dis-
eases was much higher on Monday than on other days because hospitals and 
clinics are closed on weekends [12]. Patients who had experienced onset on Sat-
urday visited a doctor on Monday as along with patients who had onset on Sun-
day. Therefore, assessing the dynamic of patients day-by-day is worthwhile. Re-
sults show that real-time monitoring is a necessity. 
Two sources of real-time monitoring were available in Japan: NSASSy and 
prescription surveillance (PS) [14] [15] [16] [17], covering approximately 9950 
pharmacies, accounting for about 19.6% of all pharmacies, as of December 2014. 
The benefit of NSASSy and PS were confirmed in earlier studies [2] [3] [4] [5] 
[6] [11] [12] [13], but its cost-effectiveness remained uninvestigated. One excep-
tional study of NSASSy, as yet unpublished, demonstrated that it can reduce the 
disease burden of common pediatric infectious diseases by, at most, 181.83 - 
208.24 billion yen. Benefit-cost ratio was estimated at approximately 70 - 80: it is 
much more cost-effectiveness than routine immunization for children. For ex-
ample, for hepatics B, it was 2.43 [18], and for varicella, it was 2.73 [19]. Although 
no report of the relevant literature describes a study of the cost-effectiveness of PS, 
its cost-effectiveness might be readily apparent. As described above, it collects 
medical claim information through ASP. Therefore, PS burdens nobody with 
external cost in any way. The result shows that PS is cost-effective, but its net 
benefit remains unclear.  
Onset in children is usually sudden. Therefore, arrangements at a caregiver’s 
workplace are expected to be difficult. Sometimes, caregivers might not take 
leave if they cannot arrange such a time with employers. In such cases, children 
cannot be absent from (nursery) school. For that reason, they cannot visit a 
doctor. Under such circumstances, if caregivers report the possibility of absence 
because of the child’s sudden onset to their workplace, then arrangements re-
lated to the working schedule might be made. If so, when a child has a sudden 
onset, the ill child can be absent from (nursery) school and visit a doctor, there-
by improving the quality of life of the child considerably. Three weeks of ad-
vance notice might allow some arrangement at a caregiver’s workplace. 
For the first time, this study provided outbreak information to families with 
children directly. Results show that almost all of them want to continue to re-
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ceive such information. As one might expect, a higher need for that information 
was confirmed. Because the delivery period was winter, influenza was the care-
givers’ greatest concern. However, hand, foot and mouth disease (HFMD) or 
herpangina, which might break out in summer, respiratory syncytial virus infec-
tion, which sometimes occurs as a complication affecting infants, or GI, which 
was the third dominant disease, all of which might occur in a larger outbreak, 
might be a concern of caregivers of preschool children along with influenza. 
Therefore information delivery year-round can be expected to support families 
using child care. Examination of that benefit remains a challenge for future 
study. 
The survey administered after the delivery period revealed that this group had 
health concerns because children’s influenza vaccination rate was higher than 
70%. Furthermore, more than 70% of them expressed concern about facilities for 
children attended. More than 80% of them had received some information about 
infectious diseases from facilities. Even among this group concern about health, 
20% of children felt illness and had been infected with influenza in one hospita-
lized case. Among those with high health concerns and larger outbreaks of in-
fluenza, all caregivers who received the delivered information from this system 
felt that the delivered information was useful. This result suggests that timely, 
precise and local information of outbreak situations might be a credible alterna-
tive for comparison with official nationwide information based on the Infection 
Control Law, but with a delay of longer than one week. 
The volume and timing and frequency, once a week in the morning, were 
generally appropriate. However, results show that more than 20% of caregivers 
wanted to receive more information. Regarding contents, caregivers have much 
more interest in outbreak situations than in precautionary measures. This find-
ing is expected to be beneficial for guiding later trials. 
More than 80% of caregivers reported the delivered information to families or 
friends. This result suggests that the delivered information might penetrate 
gradually into the community through their communication even if they do not 
receive information directly from us. That penetration might support corporate 
childcare in the caregiver’s workplace. If reliable information were more widely 
available, caregivers might arrange absence from the workplace more readily in 
cases of sudden onset in children. Thereby, caregivers can nurse an ill child and 
visit a doctor earlier. Finally, it might engender reduction of ill children at facili-
ties and mitigate outbreaks in the community. 
Overall, the benefits of this examination for families with children, which is 
the objective of the present study, were confirmed. Confirmation of the obtained 
results is robust throughout Japan should be necessary. NSASSy has been acti-
vated in 70% of all schools and 40% of all nursery schools in Japan [3]; PS has 
been operated nationwide. Therefore, the same framework was capable of being 
extended to other areas in Japan to check for robustness of the obtained results. 
That extension is left as a topic for future research. 
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Another potential limitation was low participation rate, about 6%, joining this 
trial among the members of the Child Care Support Service in ward A. However 
this low rate might not reflect low interest in the information of infectious dis-
eases. Quite many users of the Child Care Support Service probably were care-
givers of grown-up children at present and had not used the service recently, 
even though they used it formerly. They were non-active member. For the cur-
rent study those non-active members should be deleted from a list of recipients 
of a recruit mail to join this trial. If the list were limited to active members of the 
Child Care Support Service, then the participation rate would rise considerably. 
However, the proportion of active members was not known. As described earli-
er, collaboration with the Child Care Support Service is expected to be the best 
way to recruit family with child care. Therefore, collaboration with them will 
continue when next trial will be performed in other areas. Fortunately, the Child 
Care Support Services exist in nationwide as described above. Several trials in 
other areas will evaluate the low participation rate in ward A comparison with 
other areas.  
Moreover, to compensate a low participation rate if almost equal participation 
rates are achieved in other areas, the information will be provided through a 
home page as well as e-mail, as in the present study. The questionnaire after in-
formation delivery also will be set on the same home page. Through these ap-
proaches, non-member of the Child Care Support Service might joint this trial. 
However, the participants might then be biased toward inclusion of internet 
heavy users. 
Finally, we have to mention about selection bias. As described above, we re-
cruited participants from users and providers of the Child Care Support. Pri-
marily, they might have a concern about children’s health. Such tendency might 
cause the obtained result. Therefore, we cannot advocate that the obtained result 
was extended to be in general population of child bearing families. We showed 
only that the obtained result was held only in out used sample. So as to obtain 
the more robust result which might not be biased, we need to recruit partici-
pants other than from the Child Care Support. It remains as the next challenge.   
5. Conclusion 
Benefits of this examination for families with children were confirmed in a ward 
of Tokyo in winter. Extension of this examination nationwide in scope and 
year-round in duration is anticipated as the next challenge for development. Af-
ter confirmation of its usefulness, we might recommend to introduce this system 
in all municipalities in Japan. 
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